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~ Allofe¢l Endothl~lkll Ru¢flvlty in the Polltlscll~mi¢ 
Heart IS CeuI~I by My~el~lild Nilrl¢ Oxide 
Tolerance 
J L  Zw~ter. P, W~ng, Jo t~ Ho~kms I~t~cal Insf~tufKm~, I~ltirnore, Mr~ 
US4 
White affeml~ns in elxto~eliat f~n~on with lmpat~ e~thet la l  ~n~nt  
r~axa(~0~ (EDR) (xcw in the po~tt~ .hem~ I~aff, lh~ r~¢l~anism of this pro* 
eeSS is a~known It was proposed that this was due tO de~ea~ nitre oxide 
(NO) fonnat~0 how~f ,  dirt'1 measgmments h~ve recently demonstrated 
that NO ~ *n the P0sttschemlc hemt am increased, not decreased, It is 
poss~ Ihal EDR is impa)re~_ ~ tO a (~asenstt~zat~ ~t,h. ~.t~e ~,,~Ct~o. ~,~ 
(oeerer¢'e tO a g~ven ~ l  Of NO, To dotermll-,e tf the vasculature 0f the 
~schem~¢ hearl ~s desensitized to NO. sfud~es were pertormecl in which 
beads were subfli~clecl to isehemia and mpeduslon and the dOSe dependent 
reactwity tO exogenous NO was determd'~L The ~ ~ n l  increase 
~n cOmna~ flow was measured in i~tl~ted rat hearts (N = 14) after infusion 
010.1 uM, 1 uM, 1G UM, SO ~.  and t 00 uM ~ntra t lons  of the NO donor 
S.ndroso-N-acetytpe~'~llam~ne, SNAP. in tile presen~'e or al~er~e Of the 
c0ostwctor U46619, Studms were performed with ,5 m~n of +nfuslon of each 
SNAP concentration bOth before and after 20 min of global 37~C i~¢hemia 
followed by 15 min of reffow. After ischemta a marked desensitization to NO 
was seen w~lh 50% decrease in maxm~m reac~tty and at least 10 fold 
highe~ cono~ntrabons required to achte~..~ a grven vasodilatory r~e.  
In the presence of U46619 more than a 50 fold desensrtlzat'~on was seen. 
Electron paramagnetkc resonance studies were performed using the NO trap 
Fe-MGD (1 raM) to dimct~ measure the release of NO from SNAP In the 
coronary Orcolatmn and demonstrated that NO release was linearly propor- 
tdonal to the concentration el SNAP. Thus, in the postmchem~c heart a marked 
doset~ttizabon with tolerant= to a g~ven amount of NO is seen which is an 
mnportant cause of the impairment rn er~othehat reacb~ty which occurs. 
~-~2-~ Paradoxical Increase in Myocard ia l  Perfus ion After  
Nib, ic  Ox ide  Syn lhase  B lockade  
PA Kaufmann. T. Gnecc~i-Ruscone. O. Rtmoldi. T.F. Lascher ~ .
P.G. Cameo. Ur~ers~ty Hospital ZuriCh. S~,~tzertan<l: ' MRC Cyclotron Umt. 
ICSM, Hammersrn~t[~ HospitaL London. UK 
Background: Nitnc oxide (NO) release in resPonse to shear stress modulates 
ep~card~al coronary artery d~ameter It5 ,mPoct on the myocardial m~croorco- 
lateen and coronary vasod~tator reserve (CVR) remains unotear. 
Methods: Using O15 labeled water and Positron em~ssron tomography, 
myocardial blood flow (MBF. ml/mk'Vg) was measured in 34 healthy male 
volunteers (45 ± 8) at rest and dunng ~v adenosine (Ado; 0.14 mg/kgtmln) =n 
control conditions. Fifteen minutes later, resting and Ado MBF measurements 
were repeated dunng a 30 rain inluSion of saline (n = 9. GR1) or L-NMMA, to 
block NO synthase, at a dose el 3 mg/kg (n = 9. GR2) and 10 moJkg (n = 16. 
GR3) L-NMMA iv. 
Resu,~: Resting heart rate decreased by 4% (p ~ 0.05) and 15% (p -: 
0.01) in GR2 and GR3. Systolic blood pressure (SBP) increased by 7% iNS) 
and 10% (p < 0,05) after L-NMMA whereas HR and SBP dunng Ado were 
comparable before and after L-NMMA. 
basehne LNMMA/Sal basehne LNMMAJsal 
rest Ado rest Ado 
GRt 09--_01 33 ~0.8 10~0t  39 :12  38 ,07  39~07 
GR2 O8~*0.t 38±10 09".0.1 42±07 49~14 49:14  
GR3 09~01 44:~ I t  09 :02  53~19" 53~15 63~ 19" 
"p - 005aftorvs before 
Conclusions. NO synthase blockade does not affect resting MBF m 
healthy volunteers. High dose L-NMMA increases Ado-induced CVR, sug- 
gesting a sensitization of the microcirculation to Ado after NO blockade. 
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E f~ of Fe!o¢llplne and Enalal~'tl on Coronary 
~emonynam~¢e and Myo¢l~llal Colla~pm Content 
In Aged Spontaneously 1,4yl~rtenslw Rats 
D Susie, ED Frohleh Aden Ochsn~r ~ l  Fo~n(/~t~on, N~ Ortea.ns, 
LA, USA 
Backgtoun(/: I~vi~l~glce ff0~ ¢lintca| and ani~kll ~fu(~es ¢~rty  ~ow lt~t 
coronoq/ ¢irculSti0n iS ad~er~eh/~ff~¢1~1 in hypefl~ns;o~, and thai ~g 
exacert~tes thi~ process, This st'.~y was ~r~ertake~ fodetermiee wt~lhe~': 
(1) afltihypeffens~ Ire~lment pmvtmts progfeuwe hype~sm~ and 
related deterioration of coror~y hemoo'y~am~s, emd (2) the .  iS ~ (Mf~t  
respr~so with vano~ ant ihypef f~ ag~S, 
Mettle: 65 week ~ ~pa~m~eo~ly  rat~ were o~m 
(C), fetodip|~ (F .  30 m~4q~'day), or e~atapel (~ • 30 rng~g~w) ~ 12_ 
weeks, Coronary blood flow (CBF), flow resewe (CFR), and minimal ~ 
vascular res!sfanoa (MCVR) were meas=J~ with radiom¢ff~i~es.  Mean 
mle~tat Pressure (MAP). left ve~!~l~r  mass index (LVI) and hydmwproIme 
¢oneefltrat)on (HYDP) (to estimate collagen) were =so determined, 
Results: ~th agents simdady ~e¢ l  arena! pressure, but enalapnt ap~ 
more effectively (Table). 
fnc:mx C~fro) Felodiptr~ Enalapnz 
MaIP |mmHg) t~? z 4 114 z 4 4 I l l  ~ 5 ~ 
LVI (mo]g) 34 ~ 0 t 3 t ~ O I a 28 t 01 ~r~ 
HYDP (rag/g) 6 7 ~ 02 fi6 = 02 53 ~03 ~B 
CBF Im~/mm-'g) 5 t ~ 03 .~0 ~. 03 49 :02  
CFR (mL:m~rtg) t t ~ 03 31 ~_03 a 44 ÷ 0,3 ab 
R,~'VFt (U,0) 202 ~: 14 139 : 06 ~ 10 ," ~ u4 ab 
t b-'EM; ap . 005 compared to C;bP - 005 compared to F 
Conctuszon: Both agents (reproved COrOnary hemo~fnam)cs wdhin 12 
weeks, although the an~otensm converting enzyme (ACE) inhibitor seemed 
more effectrve. In addition, the ACE inhibition decreased myocardial collagen 
contervt, sugcjestmg that the fibros~ associated with hypertension and agcng 
may be revem;ble by ACE inhib~on. 
•E-• Angiotenain Converting Enzyme Inhibition With 
Quinapdlate St imulates  Angiog imes is  in a Rabbi t  
Model  o f  H indi tmb Ischemia 
J -E Fabre. A. RwarcL M Magnin. J.M. Isner Chapel Hill NC. USA 
Background. The demonslmtion that angmlensin convemng enzyme mhJ- 
i0¢t~on (ACEI) may tavorabty affect endothelial furctlon suggests that ACEI 
m*ght have s=mdarly favorable effects on angtogenems Accordingly. we in- 
vestlgatecl Lhe effect of Qutnapnlat (Q) and Captoiml (C) in a rabbit model of 
chronic h~ndhmb tschemta. 
Methods Call blood pressure index (BPI), vesoreactMty to agomsts and 
ang~ographrc score o! collateral fo.,matlon were recorded at day 10. Animals 
were then randomized to recewe either intra-adenal infection of Vascular 
Endot~ehal Gmwlh Factor (VEGF) as posit~,'e contrOl (500 #g. n = 13), or 
nothing (n = 13). el daily rejection of Q (n = 13) or C (n = 14). At day 40, 
measurements were repeated after 5 days of wash.out for Q and C, and 
muscle samples harvested. 
Day40 l" p- OOt) control VEGF C Q 
8Pt (% of h~aiff~y hmb) 0 64 086" O 61 0 94" 
Ac~f fne  (% of base value) ! 66 235" 184 261" 
Nttroprussrcle (% el base vague) 183 243' 201 258" 
Results: Equivalent ACEI levels were achieved in serum with Q and C 
at day 14 (49% vs. 53%). VEGF and Q induced higher increases in 1) BPI. 
2) flow reserve recovery. 3) angiographic score and 4) capillary density, 
compared io C and c~trot groulm3. 
Conclusion: ACEI using Q, but not C. stimulated angvogenesvs *n v(vo. 
~0-~]  Funct ional  Ef fects  o f  ACE-Inhlbltors on 
Angiotens in  I Convers ion  in Human Vasculature 
M Oosterga, AA  Veers. H Buikema. Y.M Pinto. H.E. Haber. W. Morshuis. 
J.H. Kingma, 1". Ebels. H.J.G.M. Crijns. W.H. van Gflst. University Hospital 
Groningen, St Antonius Hospital Nietnvegein, the Netherlands 
BackgrOund: The relevance of tissue ACE-inhibition is largely based on 
experimental models. The QUO VADIS (effects of OUinapnl On Vascular 
Ace and Determinants of Ischemia) study was designed to evaluate the 
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effects of chronic oral administration of qulnaprll (40 rag/day), captopdl (150 
mg/day) and plecct:o on vascular anglotensln fang) I convomlon in humans. 
Methods: Patients (n = 187) scheduled for corenary bypass surgery were 
randomized at least 7 days before surgery, Segments of the Internal sam. 
mary artery were obtained and contracted to increasing doses of Ang I and 
II (0,1 nM to 1 pM) In organ baths, Ang I conversion was defined aa (1) the 
difference between pECSO of the dose,response curves to Ang I and II and 
(~) ae the nma between curves (ARC) of Ang I and II, 
FichuS: Baseline characteristics wore comparable between groups, Oulnapfll 
and ceptopffl treated pal(ante had a comparable and significant reduction in 
mean blOOd pressure compared to placebo (p - 0104), 
O,in,prll ~topr_ll_.___ PIAccbe 
dslts pEOa0 t ,0 ~1 0,tR' 0,[~6 t: 0,t 0,04 ,I 0,t 
ABO 9t 4:0' §4~4 67~8 
Me~ft ~ 81[M," p ,~, 0,0~, (quin~ptll compared to pll~csbo) 
ConCur/on: This is the first randomized study in patients showing tissue 
effec~ oi ACE,Inhlbltor~ after p~tre,~tmont with adeqgNe clinical doses, The 
resut~ suggest functional dltlor0ncos balwoan qutnapdl nnd csptoprl, 
Coronary Artery Disease  II 
Tuesday,  Mash  31, 1990, 9:00 a,m,-11:00 8,m, 
Oeorg l~ Wor ld  Congress  Center.  West  Exhibit Hall Level  
Presentat ion  Hour', 9:00 e ,m, -10 :00  a,m, 
~ |i~gm6ntal Analysis o f  Comnatv  Artery t.~slons 
Using $<llmsnulonsl Eohoosmlugrsphy ,n  
Compar ison With Coronary  Anglogrsphy:  
A CIInl©61 Semlqusntitst lve Study 
J, Yea, P,J, do FelJter, J,O, Knspr=ak, M,A. "l~am~, J R,T,C, Roolandt, 
Thora~¢*ent~r, E a~m~ Unlveretfy Rolterffam, The Nefherlan~ 
Slenotlc lesions of corenary a~ery (CA) are of clln(cal predictive value for *s, 
chem~ heart events, The a~urac~ oi transesephogeal 3,dimensional echo- 
cardiography (3OTEE,~ in defining the 8evedty of CA atenosls is not known, 
Purpo~: To analyze the quantitative potential of 3OTEE in defining mod- 
erate to severe CA stoneS, 
Mefflo¢t,e: A group of 20 subjects with CA anglography (A) less than 3 
months scheJJled fnr routine or tntra-oporatlve TEE was selected, 3DTEE 
was performed using a 5 MHz transducer with a integrated on,ltno 3DE 
acquisition aystem. The prextmal CA was divided into 5 segments including 
left main (1), ~,ntenor descending (1), circumflex (2) and dght (1) CA, CAA 
and 3DTEE wero analyzed segment-by-segment by ~ndependent observers 
end a score of 0-,.'t was given to each segment according to none, mild 
was given to each patient according to distribution pattern of the stenotic 
lesions defined as none 1O), localized ~'1) or diffused f2). 
Results,' 11 oi E0 pts had CA etenosts oi proximal segments by CAA (3 
local|sad, 8 diffused), A total of 85 segments of CA were observed by 3DTEE 
in all 20 subjects, Mild, moderate and severe stencils segments were 15, 9 
and 5 by 3DTEE and 14, 13 and 5 by CAA, Agreement (4 × 4 table) between 
these two methods was 80%, The sensitivity, specificity, positive and negative 
predictive value and general accuracy of 3DTEE for detecting moderate Io 
severe CA stenosts were 61%, 95%, 79%, 90% and 88%, respectively, 
Conclusion: 3DTEE provides an alternative specific method for detect- 
ing moderate 1o severe stenosts of proximal CA segments, In addition, 
3DTEE san provide both longitudinal and cross-sectional views of the CA 
and plaques, 
~ Oynsmlc Systolic Coronary  B lood Flow Reversal in 
Patients With Hypertrophic Cardlomyopathy: 
Relationship to Provokable Outf low Tract 
Obstruction 
R.G. Bach. M,J. Kern, T,J. Oonohue, T. Wolford, E. Caracciolo. St, Louis 
University Health Sciences Center, St. Louis, MO, USA 
Hypertrophic ardiomyopathy (HCM) is charectedzed by variable physiologic 
phenotypas, with a subset of patients howing only provokable left ven~ricular 
outtlow tract (LVOT) obstruction, Unusual and variably abnormal patterns 
of resting coronary blood flow have been reported in patients with HCM. 
The relallonship between dynamic LVOT obstruction and phasic coronary 
blood flow has not been examined. Therefore, we studied coronary flow 
velocity (0.014" Doppler gutdewire) in 13 arteries (7 LAD, 4 CX, 2 RCA) in 6 
patients with HCM before and during Valsalva maneuver at catheterization. 
Six patients had no resting systolic LVOT gradient (mean resting gradient = 
5 ± 14, range = 0-50 mmHg), At I~ak Valsalva strain, the LVOT systolic 
gradient Increased to 56 • 23 mmHg (range 18-100 mmHg), Phasic coronary 
flow velocity paffem was normal in all arteries at rest. At peak Valsalve. there 
was revemal of systolic flow and a slgnlffcant decrease in diastolic flow 
velocity In all arteries (SeB Table; ~P = gradient, mmHg; SPV = systolic peek 
velocity, era/s; DPV = diastolic peak velocity, cm/e; SPVI = SPV integral, 
units; OPVl = DPV integral, units; values are mean ~ SO), 
LVOT AP 6PV EIPVi OPV DPVi 
ROM 5~14 25±17 8~4 40~15 16~e 
Wludva f i6~3 ~4 ± 13 -0-El ~14 ~ 12 13~5 
p -.0,000t -.O000t - 0000t 0,O~ 0,01 
Systolio ¢omnnp/flow velocity ravereal was relat~l I0 the q'ytlamk: LVOT 
gradient with Valaalva (r ,~ 0,65, p ~ 0.0t), 
Corcluslon: Dynamic p~ihophyslelogtc ,fleratlona (n left ventncular homo, 
dynamics seen in HCM are associated with dynamic changes in Coronary 
blood flow, 
~ Injection R6to Minimally Al loots t i le TIMI Frame 
Count 
1', Dodge. M, Riz=o, W, Daisy, M Nykiei, J, Ntmann, K, Hokirk, M BaShan, 
J, Lenten, M, Gibson, Brigham and Womenli h~/sp~fal & West Roxbuq/ 
W~mns A~tre Mcc~af C~n~r. Eloa~n. MA, USA 
~leckgroond; The Cormcled TIMI Frame Count (CTFC) is, n c!inc, ally is. 
portent index ot coronary nrtely blood flow, The goal of this study wa~ to 
determine whether injection rata affects CTFC, 
Mofho~: Dye injection rates warn recorded during 36! handlnleCtions W~ 
characterze the 10th, 50th. and 90th %.tiles for human a~;liographere, 273 
ECG.geted pe+ver injections were then pedom~eo using a MedRad V power 
injector to deINer dye randomized to these 10th, S0th, or 90th %.idea, The 
injection rate grasp and actual injection rate delivered (ml/sec) were reco~led. 
Clneanglogrems were analyzed for CTFC, proximal normal reteranco lumen 
diameter, and the presence of >50% stenosea (disease), 
Resu~: In unlverate analyses. CTFC was slgniftcantly aff ,~;~ by diam. 
ater (p - 0,0001), nnd disease (p .  0.001), but not injection rate grasp (p = 
0,43) or actual injection rate (p = 0.94), Multivariate anab~sis revealed: CI"FC 
= 20,9 frames ~. 4.1 tramee ,, diameter (ms), (p < 0.001) + 4.6 frames il 
diseased, (p • 0,001) - I ,6  frames if 50th %-t|le inje~mn rate. (p = O.31) 
1,9 frames if 90th %elite inJectmn rate, (p = 0.23) (p,values for 50th and 
90th %-tiles represent comparison with 101h %.1ile (election rate group, the 
dummy vanable) (p ~. 0.0001 for model, r = 0.39). 
Conclus~: Proximal lumen diameter and presence of >50%, stenoses 
independently and signif¢antly affect the Corrected TIMI Frame Count. In- 
jection technique mmimally impacts the Corrected TIMI Frame Count: an 
increase in injection rate from the 10th to 90th ~,-bte t~nds to decrease the 
CTFC by less than two frames. 
~-9"~ Coronary  Row Reserve In the Conl~aMtera! Ar le~ 
Increases After  Successful  Coronary  Angiop lasty  
Z.S. Kyriakides, A. Antoniadis, T.M. Koleftis, D.Th. Kremastinos. 2 ~ Dept. 
of Cardiology, Onassis Cardiac Surgery Center, Athens, Greece 
Background: Coronary flow reserve (CFR) is reduced in remote regions sup- 
plied by angiegraphically normal arteries. Recent studies have found that 
myocardial flow reserve is impaired in the myocardium in the perfosion area 
of a vessel with non-cntical stenosis supplying collaterals to other segments. 
We, therefore, tested the hypothesis that CFR in the grossly normal con- 
tralateral artery could increase after successful angioplasty (PTCA). 
Methods: We studied 31 patients (pts), 55 ± 2 years old. having stable 
angina and single artery disease, undergoing PTCA of the right coronary or 
the left antenor descending artery. CFR of the diseased and the contralateral 
artery was estimated using a Doppler flow guidewira, by giving ic adenosine, 
bb: ore ~nd 15 rain after the end of PTCA. All the procedures were successful 
and in 19 pts intracoronary steal was placed. 
Results: (mean ± standard error) 
Before PTCA After PTCA 
Blood pressure (mmHg) 98 ± 3 95 ± 3 
Head rate (beaWmln) 74 :L 1 76 ~: 2 
CFR of the contralateral artery 2.4. ~_ 01 2.8 :~ 0.1' 
Baseline APV (cm/sec) 21 -E 2 12 ~: 1" 
Maximum APV (envsec) 47 :L 3 34 "~. 3" 
• : p = 0.05; APV: average peak velocity; 
The contralateral CFR after PTCA increased by 0.8 ± 0.1 in 11 pts with 
visible collaterals before PTCA and by 0.3 + 0.1 in the remaining pts (p < 
0.05). CFR of the diseased artery after PTCA was 2.2 ± 0.1. 
